Enhancement of the survival of engrafted mesenchymal stem cells in the ischemic heart by TNFR gene transfection.
Autologous or allogeneic mesenchymal stem cells (MSCs) have been used as one of the potential cell sources for cellular cardiomyoplasty. The adverse microenvironment in acute myocardial infarction, however, is considered a deleterious factor for MSC transplantation and cell survival. Tumor necrosis factor (TNF)-alpha is an inflammatory mediator produced during ischemia that may affect the survival of MSCs. In this study, we investigated the enhancement of MSC survival by transfecting cells with the TNF receptor (TNFR) gene, leading to the overproduction of TNFR and the binding of TNF-alpha. Rats with acute myocardial infarction, induced by the occlusion of the left coronary artery, were transplanted with MSC or MSC-TNFR. After 2 weeks of acute myocardial infarction, cardiac function was assessed. Engrafted MSC survival and localization of TNF-alpha protein in infarction myocardium were evaluated. The levels of TNF-alpha and TNFR in the infarction zone were assessed. The results indicate that MSC-TNFR transplantation (1) improved left ventricular function; (2) enhanced engrafted MSC survival in the infarcted myocardium; (3) attenuated the level of TNF-alpha in serum and cardiac tissue; and (4) increased TNFR protein production in the infarcted myocardium. Our results showed that MSC modified by the TNFR gene improved cell viability and thereby has the potential to improve the efficiency of MSC transplantation therapy in the ischemic heart.